During the search for bioactive secondary metabolites, thelepalmatins A and B (1 and 2) were isolated from the fresh fruiting bodies of Thelephora palmata, together with four known compounds (3-6). Their structures were elucidated using MS analyses, and extensive 2D-heteronuclear NMR data interpretation. Compounds 3, 4 and 6 showed antimicrobial activities against Staphylococcus aureus and Bacillus subtilis with MIC values of 21.7-70.4 M.
During the search for bioactive secondary metabolites with antiproliferative and antimicrobial activities, we have reported on various natural products from fungi, marine organisms and plants [1] . This time we focused on the metabolites from the fresh fruiting bodies of Thelephora palmata. Here, we report the isolation, and structural determination of the novel diphenolic metabolites thelepalmatins A and B (1 and 2), with three-ring systems, from the fresh fruiting bodies of T. palmata,. Their structures were elucidated using MS analyses, and by extensive 2D-heteronuclear NMR data interpretation. In addition, we also report the antimicrobial activities of compounds 1-6 against Staphylococcus aureus and Bacillus subtilis.
The fresh fruiting bodies of T. palmata (232 g), collected from Tama city, Tokyo Metropolis in Japan, were extracted exhaustively with MeOH. The MeOH extract was consequently evaporated to an aqueous concentrate and successively extracted with EtOAc. The EtOAc soluble portion (4.36 g) was chromatographed on silica gel by using increasing concentrations of EtOAc in n-hexane and MeOH in EtOAc, on Sephadex LH-20, and by preparative HPLC using 40-75% MeOH to afford two novel compounds, thelepalmatins A (1) and B (2), together with four known compounds, terrestrin E (3), vialinin B (4), ganbajunin B (5) and ganbajunin E (6) [2] .
The molecular formula of thelepalmatin A (1) was determined to be C 21 H 20 O 8 from the molecular ion peak [M] + at m/z 400.1148 (calcd. for m/z 400.1158) in the positive-ion HRMS-FAB with 12 degrees of unsaturation. The IR spectrum showed the presence of carbonyl groups (1695 cm -1 ; -C=O, 1735 cm -1 ; COOR) and a hydroxyl group (3405 cm -1 ). The 1 H NMR spectrum of 1 showed the presence of three singlet methyls at   and and four 1,4disubstituted aromatic methines at   6.76 (d, 8.8) × 2, 6.78 (d, 9.2) × 2, 7.27 (d, 8.8) × 2, and 7.83 (d, 9. 2) × 2 ( Table 1) . The 13 C NMR values for all the carbons of 1 were assigned on the basis of H-H COSY, HMQC and HMBC experiments ( Table 2) . The 13 C NMR spectrum of 1 showed the presence of two carbonyls at δc 173.2 (-COOR) and 196.5 (-C=O), one oxygenated carbon at  C 85.5 and two oxygen-bearing aromatic carbons at  C 158.9 and 160.6. The H-H COSY ( Figure 2 ) and HMQC spectra showed that 1 had partial structures -CH-CH-× 2 (C-2 and C-3; C-5 and C-6), and -CH-CH-× 2 (C-2" and C-3"; C-5" and C-6"). The HMBC correlations from H-3 to C-1 and C-4, from H-6 to C-4 and C-1', and from H-3" to C-1" and C-4" from H-6" to C-3' and C-4" suggested two 1,4-disubstituted aromatic rings. On the other hand, the HMBC correlations from H-7' to C-1', from H-8' to C-6', from H-9' to C-4' and comparison with 13 C NMR data of tylopilusins showed that two 1,4-disubstituted aromatic rings were in conjugation with the central ring at C-1' and C-3' [3]. From the above data, the structure of 1 was elucidated as shown in Figure 2 . 1148 Natural Product Communications Vol. 11 (8) 2016 Nishio et al. of unsaturation. The IR spectrum showed the presence of carbonyl groups (1695 cm -1 ;-C=O, 1730 cm -1 ; COOR) and a hydroxyl group (3380 cm -1 ). The NMR spectrum of 2 was very similar to that of 1, except for one missing methoxy group and a new finding of a methine proton at H 3.93 (1H, s). The HMBC spectrum showed correlations from H-2 to C-1', from H-1' to C-1, C-6, C-2', C-3', C-5' and C-6', from H-8' to C-6' and from H-9' to C-4'. These data established the structure of 2 as shown in Figure 3 . 4.08 (s) 4.07 (s) 2"/6" 7.83 (d, 9.2) 7.83 (d, 9.1) 3"/5" 6.78 (d, 9. 2) 6.79 (d, 9.1) The biosynthetic pathway to 1 is considered to start with the oxidation of a yielding epoxide b. Subsequent cleavage of the epoxy ring results in the generation of protonated ketone c. After rearrangement of the bond between C-1' and C-2' to C-1' and C-3', the dehydration from the resulting enol form of the -hydroxy ketone d proceeds to give the cyclopentadienone e. Monoepoxidation of e, and the nucleophilic addition of methanol to the epoxide f give finally 1 (Figure 4) . 
Experimental
General experimental procedures: IR spectra were measured on a Shimazu FTIR-8400S instrument, and NMR spectra on a Varian UNITY 600 NMR spectrometer. The chemical shifts are given in  (ppm), and coupling constants are reported in Hz. HRMS were obtained on a JEOL JMS-700 instrument. Kieselgel 60 (230-400 mesh, Merck) was used for column chromatography, and silica gel 60 F-254 (Merck) for TLC. Sephadex LH-20 was bought from GE Healthcare Life Sciences. HPLC was performed on a JASCO-PU 1580 instrument with a COSMOSIL C18 P-MS II (250 × 20 mm) column. Antimicrobial assay: S. aureus NBRC 15035 and B. subtilis NBRC 3134 were used for testing antimicrobial activity. These strains were tested using micro dilution assays and MIC values were determined. Bacterial strains were inoculated on YP agar plates [0.5% peptone (Becton, Dickinson and Co., USA), 0.3% yeast extract (Becton, Dickinson and Co.), 0.1% MgSO 4 ･7H 2 O and 2% agar (Nacalai Tesque, Japan)] and incubated at 37 ºC for 24 h. A stock solution of samples was prepared at 10 mg/mL in DMSO and further diluted to varying concentrations in 96-well plates which contained microbial strains and incubated in YP medium for 24 h. Each plate was further incubated at 37ºC overnight. Ampicillin (Nacalai Tesque) was used as a reference reagent for the bacterial strains.
Material, extraction and isolation:

